Potassium dependence for sperm-egg fusion in mice.
In this study, we examined the potassium requirements for sperm-egg fusion in mouse. Zona-free mouse eggs prepared by the method described by Boldt and Wolf were inseminated with capacitated sperm in culture media containing 0-6 mM extracellular K+, and scored for penetration. Penetration of zona-free eggs was dependent on extracellular K+, with no penetration observed under K(+)-free conditions. Media transfer experiments indicated that the lack of penetration observed was due to effects on fusion, and not on postpenetration events such as sperm head decondensation. To analyze whether the K+ effect was attributable to an effect on the sperm (i.e., occurrence of acrosome reactions), sperm were treated with the Ca2+ ionophore A23187 before insemination. Less than 5% of zona-free eggs were penetrated with ionophore-treated sperm under K(+)-free conditions, suggesting that K+ is required for fusion per se. Addition of ionophore to insemination cultures similarly did not overcome the block to fusion observed under K(+)-free conditions. The potassium channel blockers 4-aminopyridine (0.1-5 mM) and tetraethyl ammonium chloride (5-50 mM) had no inhibitory effect on fusion. These data indicate that extracellular K+ is required for sperm-egg fusion and that this requirement may not involve membrane K+ channels.